Objective-To determine whether racial and ethnic minorities were less likely to meet the Medicare Part D eligibility criteria for medication therapy management (MTM) services compared with whites among the adult non-Medicare population, because some non-Medicare health plans have followed the Medicare example.
MTM services are particularly beneficial for individuals with chronic conditions in whose management pharmaco-therapy plays an important role. 4 Minorities in particular need MTM services because some chronic conditions targeted by MTM programs are more prevalent among minorities. 2, 3, [5] [6] [7] [8] However, a recently published study based on data analyses of historical data before Part D implementation reported that racial and ethnic minorities would be less likely than whites to be eligible for MTM services. Specifically, that study reported that the adjusted odds for blacks meeting Part D MTM eligibility criteria were 40% to 64% lower than for whites (P < 0.05) and adjusted odds for Hispanics meeting Part D MTM eligibility criteria were 54% to 87% lower than for whites (P < 0.05). 2 These findings are not surprising. Two of the three eligibility criteria for MTM services are based on the use and costs of prescription drugs. Racial and ethnic minorities historically tend to use fewer prescription drugs and health services and incur lower costs on prescription drugs and health services than do whites among the Medicare population. [9] [10] [11] Therefore, utilization-based eligibility criteria would disproportionately exclude minorities from MTM services. Although the third eligibility criterion is based on the number of chronic conditions, a measure of health status, it is arguably based on the use of health services as well because medical conditions can be diagnosed only when seeking health care.
The disparity implications of MTM services are not limited to Medicare beneficiaries. Medicare is the largest regulator and purchaser of health care in the United States, so Medicare policies are oftentimes imitated by other health insurance programs. 12 Therefore, prescription drug insurance programs other than those for Medicare Part D have implemented MTM services for their beneficiaries. [13] [14] [15] While racial and ethnic minorities have been reported to use fewer prescription drugs and incur lower drug costs than do whites among the non-Medicare population, [16] [17] [18] [19] [20] some plans for the adult non-Medicare population have included in their MTM eligibility criteria components similar to part D MTM eligibility criteria, such as number of chronic conditions and number of prescription drugs. [13] [14] [15] 
Objective
The overall objective of this study was to examine whether racial and ethnic disparities exist in meeting Part D MTM eligibility criteria among the adult non-Medicare population. We conducted this study to test the disparity implications of Medicare Part D MTM eligibility criteria among the adult non-Medicare population. Specifically, we examined disparity patterns according to the Part D eligibility criteria for 2008 and for 2010-11. We also examined these disparity implications among individuals with hypertension, heart disease, and diabetes. This study defined disparities as racial and ethnic differences in meeting Part D MTM eligibility criteria after statistically adjusting for patient characteristics that might contribute to those differences. 21 Most studies on racial and ethnic disparities take this approach. 21 Hypertension, heart disease, and diabetes are among the most frequently targeted chronic conditions by MTM services for Medicare and non-Medicare plans. 2, 3, [13] [14] [15] 22 They are also priority conditions that federal initiatives have identified for disparity elimination. 23
Methods
This study analyzed the adult (>17 years) non-Medicare population from the Medical Expenditure Panel Survey (MEPS; 2007-08). 24 Medicare beneficiaries were excluded from the analysis. MEPS is a federal survey cosponsored by the Agency for Healthcare Research and Quality and the National Center for Health Statistics. 24 This survey collects information from a sample of nationally representative, noninstitutionalized civilians to produce national estimates on health care use and health care expenditures in the United States. 24 MEPS oversampled blacks and Hispanics to facilitate reliable estimates on these populations. 24 The MEPS data files relevant to this study are publicly available. These files contain personlevel information on demographic characteristics, insurance, employment, income, and uses and expenditures for health care services and prescription medications, as well as information on each medical condition reported by each survey respondent and event-level information on all prescribed medications, including but not limited to medication names and National Drug Codes. 24
Determination of MTM eligibility and disparity
When determining the disparity implications of the Part D MTM eligibility criteria, because of the wide variation in eligibility thresholds, it is reasonable to examine the ranges of the thresholds represented by the upper limit, median, mode, and lower limit. For example, in 2008, the lower limit, median, mode, and upper limit of the Part D eligibility thresholds for the criterion based on the number of prescription drugs were 2, 5, 5, and 15, respectively; the lower limit, median, mode, and upper limit of the Part D eligibility thresholds for the criterion based on the number of chronic conditions were 2, 3, 2, and 5, respectively; and the cost thresholds were $4,000. 2 Because an individual must meet all three criteria to be eligible for MTM services and there were three unique values representing the range of the thresholds for the criterion based on the number of prescription drugs, three unique values representing the range of the thresholds for the criterion based on the number of chronic conditions, and one value for the threshold based on drug cost, we then had to determine the disparity implications of 3 × 3 × 1 = 9 different combinations of these thresholds. We 3, 23 For the criterion based on the number of chronic conditions, the lower limit, median, mode, and upper limits of the Part D eligibility thresholds were 2, 3, 3, and 3, respectively. 3, 23 Therefore, we had to analyze only 3 × 2 × 1 = 6 combinations of thresholds for 2010-11 criteria. We analyzed the combination of the thresholds represented by eight Part D drugs, three chronic conditions, and $3,000 in Part D drug costs in the main analysis. All other combinations were included in the sensitivity analyses.
To determine MTM eligibility according to the criteria based on number of drugs and drug costs, the necessary information was directly available in MEPS. 24 Determining eligibility based on the number of chronic conditions was based on a raw count of chronic conditions among a list of 25 chronic conditions. 25 Daniel and Malone compiled this list of chronic conditions applicable to Medicare beneficiaries. 25 Because the list includes all major chronic conditions targeted in MTM programs for the non-Medicare population, we used the same list here to determine MTM eligibility among the non-Medicare population. Furthermore, to identify chronic conditions in MEPS, we used existing Clinical Classification categories. 24 Heart diseases in this study included all cardiovascular diseases, such as pulmonary heart disease, congestive heart failure, and conduction disorders. 24
Data analyses
To examine racial and ethnic disparities in meeting Part D MTM eligibility criteria, we used chi-square tests to compare proportions of MTM-eligible individuals across racial and ethnic groups. Logistic regression was used to compare the odds of meeting Part D MTM eligibility criteria across racial and ethnic groups. Because the dependent variables may be affected by individual sociodemographic and health-related characteristics, we controlled for the effects of these characteristics in the regression models. Because Part D MTM eligibility criteria are based primarily on the use of drugs and health services, we used selected aspects of Andersen's Behavioral Model in Health Services Utilization in determining the inclusion of the following patient characteristics in the regression models: predisposing factors, enabling factors, and need factors. 26 Predisposing factors included age, gender, and marital status. Enabling factors included highest degree received, income, insurance status, metropolitan statistical area, and geographic regions. 26 Among patient characteristics included in the model, insurance, income, and education (highest degree achieved) variables may be correlated. Therefore, to ensure the reliability of the estimates, we analyzed various models. In addition to using a saturated model including all insurance, income, and education variables, this study analyzed models with six different combinations of these variables, including one model for each group of these variables (e.g., health insurance variables) and one model for each combination of two groups of these variables (e.g., health insurance and education variables).
For results interpretation, we looked to odds ratios (ORs), estimated as the natural antilogarithm of coefficients for dummy variables for blacks and Hispanics, for indications of racial and ethnic disparities. An OR less than 1 indicates that blacks or Hispanics had a lower likelihood of being eligible for MTM than did whites. All data analyses in this study took into account the complex survey design of MEPS, including primary sampling units, strata, and personal weights. We conducted data analyses using the survey data analysis procedures in SAS version 9.2 (SAS Institute, Cary, NC). The statistical significance level was set a priori at 0.05. Institutional Review Board (IRB) exemption was obtained from the University of Tennessee IRB office.
Results
The final study sample included 16,691 whites (weighted to 242,241,014), 5,923 blacks (weighted to 43,484,164), and 9,242 Hispanics (weighted to 55,604,436), representing 52.4%, 18.59%, and 29.01% of the sample, respectively. The sociodemographic characteristics of the population varied across racial and ethnic groups (Table 1 ). Higher percentages of the population existed in the older age groups among whites than among blacks and Hispanics (P < 0.0001 for both comparisons). Whites had a higher proportion of males than did blacks (P = 0.0001) and a lower proportion of males than Hispanics (P = 0.0012). A higher proportion of whites was married than were blacks and Hispanics (P < 0.0001 for both comparisons). A higher proportion of whites had private insurance than did blacks and Hispanics, while lower proportions of whites than blacks and Hispanics had public insurance only or had no insurance (P < 0.0001 for the differences between whites and blacks and the differences between whites and Hispanics). A higher proportion of whites were in the higher income categories than were blacks and Hispanics (P < 0.0001 for both comparisons). Among whites, a higher proportion of the population achieved higher degrees than did blacks and Hispanics (P < 0.0001 for both comparisons). The geographic distributions also varied across racial and ethnic groups. The two regions where the highest proportions of whites resided were the South and Midwest. The two regions where the highest proportions of blacks resided were the South (where as many as 56.33% of blacks resided) and Midwest. The two regions where the highest proportions of Hispanics resided were the South and West (where almost 80% of Hispanics resided). A lower proportion of whites resided in metropolitan statistical areas than did blacks and Hispanics (P < 0.0001 for both comparisons). Regarding health status, whites had higher proportions in better health categories than did blacks and Hispanics (P < 0.0001 for both comparisons).
We compared the proportions of individuals meeting the 2008 eligibility criteria across racial and ethnic groups. According to the main analysis and all eight sensitivity analyses, whites had a higher proportion of eligible individuals than did blacks and Hispanics (Table  2) . For example, according to the main analysis, the proportions eligible were 3.73%, 2.57%, and 1.53%, respectively, for whites, blacks, and Hispanics. The proportions of eligible individuals were significantly higher for whites than for blacks and Hispanics (P < 0.05 for the comparison between whites and blacks and the comparison between whites and Hispanics). Almost all sensitivity analyses for the 2008 eligibility criteria produced similar patterns.
We also compared the proportions of individuals meeting each individual 2008 eligibility criterion across racial and ethnic groups (Table 3 ). Whites in general had higher proportions meeting each individual eligibility criterion than did blacks and Hispanics (P < 0.05 for all criteria except P > 0.05 for the comparison between whites and blacks for the criterion based on the number of drugs ≥15).
We used survey-weighted logistic regression to adjust for the effects of sociodemographic characteristics and health status when comparing the odds of meeting 2008 Part D MTM eligibility criteria across racial and ethnic groups in the main analysis. According to the saturated model, blacks and Hispanics had ORs of 0.60 (95% CI 0.46-0.79) and 0.54 (0.40-0.72), respectively. This finding suggests that the odds for blacks and Hispanics to be eligible for MTM services were 40% and 46% lower, respectively, than for whites. Including different combinations of insurance, income, and education variables in the main analysis for 2008 Part D MTM eligibility criteria produced ORs of 0.57-0.62 for blacks and 0.45-0.53 for Hispanics, respectively. These ORs were always statistically significant (P < 0.05).
We also conducted multivariate survey-weighted logistic regression for all sensitivity analyses for 2008 eligibility criteria (Figure 1 ). In all regression analyses for 2008 eligibility criteria, the ORs for blacks to whites were 0.48-0.66 and the ORs for Hispanics to whites were 0.31-0.54 (P < 0.05 for all ORs except ORs for blacks to whites in sensitivity analyses 6 and 7). Including different combinations of insurance, income, and education variables in all regression models for 2008 eligibility criteria produced similar patterns.
The analyses for 2010 eligibility criteria produced similar results. The ORs for blacks to whites were 0.47-0.54, and the ORs for Hispanics to whites were 0.48-0.52 (P < 0.05 for all ORs). Including different combinations of insurance, income, and education variables produced similar patterns.
The results among individuals with heart disease, diabetes, and hypertension were similar to those in the overall study sample. The patterns of differences in sociodemographic characteristics and health status across racial and ethnic groups were similar to the patterns among the overall study sample. The proportions of eligible individuals for each eligibility criterion among whites were always higher than those among blacks and Hispanics (P < 0.05). We conducted multivariate survey-weighted logistic regression analyses for the main analysis and all sensitivity analyses for 2008 eligibility criteria. In those regression analyses, the ORs for blacks to whites were 0.28-0.47 and the ORs for Hispanics to whites were 0.34-0.59 (P < 0.05 for all ORs). Including different combinations of insurance, income, and education variables produced similar patterns. The analyses for 2010 eligibility criteria among individuals with heart disease, hypertension, and diabetes produced similar results.
Discussion
Based on the analysis of a nationally representative sample of the adult non-Medicare population, we found racial and ethnic disparities in meeting the Part D MTM eligibility criteria among the non-Medicare population. This result held both for 2008 and 2010-11 eligibility criteria. These disparity patterns were true for the overall study sample and for the subpopulation with heart disease, diabetes, and hypertension. Because the population with heart disease, diabetes and hypertension comprises individuals who really need MTM services, 2,3,23 disparities in meeting eligibility criteria among this population are even more concerning than are disparities among the general population. These results are consistent with a previous study that reported similar patterns of racial and ethnic disparities among the Medicare population. 2 The causes of racial and ethnic disparities in the use of health services and prescription drugs are complicated. They may include differences across racial and ethnic groups in socioeconomic characteristics, literacy levels, knowledge about disease management, trust in the health care system, cultural traditions, and provider and system-level problems. 10 Regardless, utilization-based eligibility criteria can lead to greater disparities.
Studies are rare on racial and ethnic disparities stemming from utilization-based eligibility criteria, probably because utilization-based eligibility criteria as causes for disparities are somewhat hidden. One such study reported that blacks with cancer were more likely than whites to be excluded from hospice services despite the fact that blacks were more likely than whites to want hospice services. 27 The reason for this pattern was that eligibility criteria for hospice care required that patients give up curative treatment (utilization-based), but blacks had a stronger preference than whites for continuing their cancer treatment. 27 This study found that blacks and Hispanics differed from whites in population characteristics. For example, higher proportions of whites belong to older age groups than do blacks and Hispanics. These differences may have contributed to differences in meeting Part D MTM eligibility criteria. However, after we controlled for all relevant patient characteristics existing in MEPS, the residual racial and ethnic disparities were still statistically significant. Thus, health plans need to be cautious when following the Medicare example. Future studies are warranted to develop alternative MTM eligibility criteria so that potential MTM disparities can be eliminated.
One aspect of the study methods worth noting is the appropriateness of using the list of chronic conditions developed by Daniel and Malone for the Medicare population when determining MTM eligibility based on chronic conditions. 25 The disease profiles of the adult non-Medicare population are different from those of Medicare beneficiaries. However, the list by Daniel and Malone includes all major chronic conditions that MTM programs typically cover, such as heart disease, hypertension, and diabetes among the adult nonMedicare population. 14, 15, 23, 25 Therefore, using the list by Daniel and Malone among the non-Medicare population should be considered appropriate for this study. 25 This study analyzed the disparity implications of Part D MTM eligibility criteria among the adult non-Medicare population. One may wonder whether it would be more appropriate to examine the disparity implications of Part D MTM eligibility criteria among a more comparable population such as the nearly elderly who are not covered by Medicare. People may have this concern because Medicare and non-Medicare populations are likely to have different characteristics, and applying the Part D eligibility criteria among the non-Medicare population may not be legitimate. However, MTM programs for the adult non-Medicare population have included components similar to the Part D eligibility criteria. 14, 15 Therefore, we offer the current study to provide information to policy makers on the disparity implications of applying Part D eligibility criteria to the non-Medicare population. 14, 15 Despite the potential significant racial and ethnic disparities in meeting Part D MTM eligibility criteria among the adult non-Medicare population, this study did not examine whether these disparities have worsened racial and ethnic disparities in health status. In addition, health plans currently focus primarily on lowering the use and costs of prescription drugs, and typical MTM programs during the early period of MTM implementation were not designed to improve health outcomes. 28 However, with the development and maturation of MTM programs, disparities in meeting MTM eligibility criteria may lead to widened gaps in health status between racial and ethnic groups. Therefore, future research should examine whether racial and ethnic disparities in meeting MTM eligibility criteria have aggravated racial and ethnic disparities in health status.
Limitations
A few limitations apply to this study. First, it examined a would-be situation among nonMedicare beneficiaries rather than the real-world situation of MTM takeup across racial and ethnic groups. For example, all prescription drugs, not just covered drugs, were included in the eligibility determination. However, it is difficult to imagine that the real-world situation is much different because of the repeatedly documented lower utilization and costs of health services and prescription medications among minorities compared with whites. [16] [17] [18] [19] [20] One related limitation is that the MTM eligibility criteria used for the non-Medicare population are not exactly the same as the Part D MTM eligibility criteria. One additional limitation of this study arises from the imperfect information on chronic conditions in MEPS. The information on medical conditions in MEPS was based on patient report before being coded to ICD-9-CM codes by professional coders. 24 Nonetheless, the information in MEPS has been considered reliable. [18] [19] [20] 24 A further limitation of this study is that it categorized the study sample into three racial and ethnic groups. This categorization may not accurately capture differences in biology, culture, and values. 9 
Conclusion
This study found that racial and ethnic minorities have lower odds for meeting Part D MTM eligibility criteria than do whites among the non-Medicare population. This pattern also held among a subgroup of the population that needs MTM services even more on average than does the general population. Future research should explore the health implications of these disparities and determine alternative MTM eligibility criteria that do not lead to racial and ethnic disparities in meeting the eligibility criteria.
At a Glance

Synopsis
The researchers analyzed the Medical Expenditure Panel Survey (MEPS) and examined medication therapy management (MTM) eligibility criteria used by Part D plans in 2008 and 2010-11 to determine whether blacks and Hispanics were less likely to meet the Medicare Part D eligibility criteria for MTM services than whites among the adult nonMedicare population. In the main analysis examining 2008 eligibility criteria, whites had a higher proportion of eligible individuals than blacks and Hispanics. According to survey-weighted logistic regression adjusting for patient characteristics, blacks and Hispanics had lower odds ratios for MTM eligibility compared with whites. Sensitivity analyses, analyses examining 2010-11 eligibility criteria, and analyses among individuals with heart disease, diabetes, and hypertension produced similar findings.
Analysis
This study can provide information to policy makers on the disparity implications of applying Part D eligibility criteria among the non-Medicare population. It found that blacks and Hispanics have lower odds for meeting Part D MTM eligibility criteria than do whites among the adult non-Medicare population. The disparity patterns were true for the overall study sample and for individuals with heart disease, diabetes, and hypertension-a subpopulation most in need of MTM services. Future studies should be undertaken to develop alternative MTM eligibility criteria so that potential MTM disparities can be eliminated. Furthermore, future research should examine whether racial and ethnic disparities in meeting MTM eligibility criteria have aggravated racial and ethnic disparities in health status. Odds ratios for meeting eligibility criteria for medication therapy management services based on multivariate survey-weighted logistic regression in the main and sensitivity analyses for 2008 eligibility criteria Abbreviation used: Sensi., sensitivity analysis. 
